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 Th_is inv.en.t.i.o_n eates to .the çlepo..sit.ion of 
.matei_al-.9 fo a carrier through a st.rc.i!. An 
.ojee; o he invention is to provide an impr.oved 
mode of obtaining intimate contact between the 
stercil and the carrier. 
Th.e invert.on bas particular rcference fo the 
produ, ct,on .of mosaic screens of the kind com- 
pr:ising a mltiplicity of mutual!y insulated con- 
duçting elements, _snch scre¢ns being used for 
examp.e i_n cathode ray tubes employed in tele- 
vision_ caoera. !t i.s lnown fo prepare such 
screens bY .depositing the .material from which 
the elements .arc to be £ormed on a ca.rier 
-th_rggh .a fine wire mesh, but !ifficulties h_ave 
.been encontered i_n- obtaining good contact be- 
ten_ th.e mes and the crrier over the who!e 
area over .which_ ma_t.eral is_to be dCpos!ted, ovdng 
te t.he .flexbility-an.d _fin-enss of said eh, v/.hich 
ma.y e-of th¢ order of a fe,w thousandths of an 
ich in t.hckness, with the result that material 
tnds t0 .penet_r.a.te unde_.rneath the wir,es .of the 
mesh .and t_hus to affect dversely the mutual 
i_ns41ati0n of the eeents. 
A.cco.rdng te one ïeat!.re of the _invention the 
desired clos.# cont.act between the stenc_il .and the 
carrier .is produced by the .application of suitable 
.eleqtrostatic fo.r.ce to the stencil so as to. urge it 
towaçds the..carrier. 
Tç _nwntion cn be app!ied with advantage 
te the aufactue of mosaic screens from mate- 
rials which cannot converàently be _m..ade by de- 
POstina rhin layer of the material which is to 
0zm the mesaic elemen$s and then heating the 
laye to ca.use it fo ïom globu!es as in the case 
of a mpsaic screen having silver .elements. It is 
n0t praçticable for example to use this latter 
mett.o.d in- the manufacture of mosaic screens 
frm antimony .or bismuth or components of 
antmqny p_r biÇmut.h w_ith o.ther metals for ex- 
aple palladiu.m, ruthenium, platinum, iridium 
an_ç osmium, whereas_ efficient sereens can be 
ma.de. Srom tse materials by deP0siting them" 
on to a carçier through a stencil and activating 
them fo photo-sensitivity by su.bjecting them to 
the actïen of an activating substance, for ex- 
ample caesium, ribidium or other alkali metal. 
A still further advantage of the application of 
the invention to the manufacture of mosaic 
sceens for cathode ray tubes is thatit facilitates 
the formation of a screen in situ within the.tube 
eve.!ope and thi.s is of particu!a importance in 
t cas O te aovementioned-mater_ils since 
the fficiçncy of activated, screens ma_de from 
them is impred bY eposure qf the unactivated 
ç.e.mets rb te atmgsphere. In- t!ae for_mation 
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.and activati.on of the elements within a tùbe 
enve!ope gases or vapours adversely affectingthe 
mos.aic elements can be excluded by .the conven- 
tional.evacuation of the envelope or by provin'g 
5 the envelope with a filling of inert .gas. The 
invention can also be applied to the manufacture 
of mosaic screens from other materials, Ior ex- 
ample silver. 
Moeover in the manufacture of photoelectric 
10 mosaics in which the deposition Of the material 
to form the mosaic elements is effected within 
a closed vessel, hot only can the stencil be kept 
in close contact with .the_carrier without the use 
of clips or other securing means, but it .also 
15 enables the stencil fo be readily .released om 
the carrier when desired, it being mere!y neces- 
sary for this purpose fo cease the application of 
the electric field. 
In the application of the invention fo the 
20 manufacture of a mosaic sereen for a cathode.ray 
tube, using a stencil for the .formation of the 
mosaic elements, it may be desirable that the 
stencil should be emoved from the envelope 
when it is .no longer required. For this purpose 
"5 the. envelope may be provided with .a side cube 
through which the stencil may be withdrawn, a 
seal then being marie at the junction of the .side 
tube with the envelope, the .side tube then being 
removed. The side tube .may also serve £o en- 
5 able the stencil to be intxoducedinto the envelope 
prior to the formation .of the.mosaic elemerfts arfd 
for this purpose the stencil may be rolled up one 
end of a rod and passed through the side tube, 
the latter being so arranged that when the rod 
5 is rotated in the appropriate direction the stencil 
unro!ls and hangs from the rod in front of .the 
carrier plate. Electrostatic force is then applied 
fo the stencfl to urge it into intimate contact 
with the carrier and when the deposition of the 
4o elements is completed, the electrostutic force is 
removed, and the .rod is rotated so as to wind up 
the stencil and is then withdravn with the stencil 
into the side tube. To facilitate rotation, of the 
rod and its withdrawat, the. rod may be provided 
45 with an armature of magnetic material to which 
appropriate magnetic ï0rces are appliid for rotat- 
ing the rod or withdrawing it into the side tube. 
Figure 1 discloses a sictional view of a. tube 
and structure used in the method of making a 
50 mosaic sereen, according to our invention: 
Figure 2 is a sectional view of Figure I on 
line AA. 
Figure 3 is a view of a composite stencil and 
mask according to out invention. 
55 In one method of makinga photoelectic mcsaic 



screen in accordance with the invention for a 
cathode ray tube for use in television transmis- 
sion, a fiat rectangular carrier I@, of glass or mica 
or other suitable dielectric material is provided 
on one side with a metal grill or an opaque or a 
rhin transparent layer of metal 12 which serres 
as the signal plate of the mosaic screen. The 
carrier 0 is mounted within a cathode ray tube 
envelope 4 with the metaI layer on the side of 
the carrier 0 remote from the electron gun |6 of 
the tube. The carrier 0 may be normal fo the 
axis of the electron gun 10 or inclined wiçh re- 
spect çhereto as in some types of television trans- 
mitting tubes. The envelope 4 is provided vith 
a side tube 6 projecting laterally therefrom and 
so arranged that the axis of the side tube 8 
when produced extends across and slightly in 
front of the carrier. A rectangular flexible sten- 
cil 26 in the form of a fiat mesh of fine metallic 
wires for example oï silver, nickel, or aluminium 
is attached ai one edge te a metal rod 22. If an 
aluminium mesh is used if is preferably subjected 
to an anodising treatment prior to being used. 
The area of the mesh 20 is slighfly greater than 
that of the desired mosaic. The mesh may bave, 
for example, from 200-400 meshes per inch and 
should bave a suitably small shadow ratio, for 
example, less than 30 per cent. The rod 2 which 
is provded atone end with a magnetic armature 
24 comprising a pair of pole pieces, one on each 
side of the rod, is rotated so that the mesh is 
wound up on the rod. The rod 212 is then passed 
through the side tube  8 until the rolled-up mesh 
20 extends across the carrier plate [0. The side 
tube |8 is then sealed, and the envelope 4 is con- 
nected fo a pump and evacuated and degassed by 
baking it ai a temperature of about 400-500 ° C. 
The rod 22 is then rotated by suitably manipulat- 
ing a magnet ouside the side tube so as fo rotate 
the armature 24, until the mesh 20 hangs down 
in front of the carrier I. The tube 4 is then 
arranged with ifs axis vertical so that the mesh 
hangs away in a cm've from the carrier plate. 
A suitable electric potential is applied between the 
mesh 0 and the signal plate 2, producing an 
electrostatic pull between them which pulls the 
mesh 20 inte firm contact with the carrier plate 
 16. For this purpose a potential difference, for 
example, of the order of 500-1000 . is applied 
between ihe rnesh 26 and signal plate through 
the intermediary of leads 26 and 2 sealed inte 
the envelope and connected fo the rod 22 and the 
signal plate |2, respectively. If will be appreciat- 
ed that first the part of the mesh 20 adjacent the 
rod and then successive areas of the mesh will be 
drawn into contact with the carrier plate, so that 
the mesh is spread evenly over and adheres fiat 
te the carrier plate I}. Antlmony is then evap- 
orated from a heater element (hot showoE) with- 
in the envelope and becomes deposlted on those 
parts of the carrier |0 which are left exposed by 
the mesh 20, the envelope I being still con 
nected fo the pump. There will be little likeli- 
hood of the penetration of stibide under the wires 
of the mesh owing fo the close contact between 
the mesh and the carrier plate. The envelope |4 
.may be cooled during the evaporation of the 
metal by liquid air or CO2 ShOW te further elimi- 
rate any scattering of the evaporated metal. The 
antimony may, if desired, be evaporat.ed from a 
source of substantial area or from a plurality of 
sources. "When the deposition of antimony is 
completed, the potentiai difference is removed so 
that the fiexible mesh 20 can again hang away 
from the carrier  0. If may be necessary to shake 
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the envelope gently in ortier to release the mesh 
from the carrier or apply the saine high potential 
to both mesh and signal plate to mutually repel 
them. The rod 22 is then rotated, by using a 
5 magnet as belote, so as to wind up the mesh 20 
on the rod, and the armature 24 is drawn along 
the side tube so that the rod with the mesh 
thereon is withdrawn inte the side tube |6. The 
side tube is then sealed off at a constriction 
lo joining it to the envelope  and removed with 
the rod and mesh. There is left on the carrier 
a mosaic consisting of a multiplicity of mutually 
spaced elements of stibide, and said elements are 
then activated by the deposition of caesium, which 
I5 may be distilled from a side tube, as described 
in British Patent No. 513,523 or, as is preferred, 
released by heating from a capsule carried by a 
heating filament within the envelope. 
The antimony il preferably arranged fo be 
2O shielded during the above-mentioned degassing 
operation by withdrawal inte a side tube. If the 
antimony is expoied in the envelope during the 
degassing operation the baking temperature 
should hot exceed 300 ° C. 
25 It may happen that during the evacuation 
and/or baking of the envelope and the compo- 
nents therein and prior fo the formation of the 
mosaic elements the surface of the carrier be- 
cornes contaminated with minute quantifies of 
.30 antimony evaporated from the above-mentioned 
source or soin'ces, or with other undesirable mat- 
ter. This may subsequently impair the mutual in- 
sulation of the mosaic elements. In ortier fo 
avoid such contamination of the carrier, means 
3 may be provided for screening it during the 
evacuation and/or baking of the envelope. For 
example, as shown in Figure 3, the.mesh 20 re- 
ferred te above may be attached indirectly fo the 
rod 22 through the intermediary of a mask 40 of 
1o metallic foil or cther suitable material of about 
the saine dimensions as the mesh. Examples of 
suitable materials are gold, platinum and alumin- 
ium foil. The mask 0 is attached ai one edge to 
the rod 
45 is attached fo the loweï edge of the mask, and 
the rod is inserted into the envelope with the 
mask and mesh wound up on it. Prior to the 
evacuation of the tube the rod 22 is rotated so as 
te unwind both the mesh 
0 so that the latter hangs down in front of the 
carrier and electrostatic force is applied te the 
mask {] so as te pull if firmly inte contact with 
the carrier plate. The mask is held in contact 
with the carrier in this manner during the 
 » evacuation of the envelope and the main baking 
operation, so as te protect the surface of the car- 
rier from contamination. When the antimony is 
to be deposited on the carrier the e]ectrostatic 
force is removed and the rod 22 is rotated so as 
'.) to wind up the mask 40 on if and fo bring the 
mesh 20 in front of the carrier 0. Electrostatic 
force is then applied te the mesh 20 to pull if into 
contact with the carrier as previously described 
and the deposition of antimony and subsequent 
operations are then carried out in the above de 
scribed manner. 
The envelope 4 is kept connected te the pump 
following the degassing and is sealed off after 
70 actiation of the stibide mosaic elements with 
caesium, so that the whole process of forming 
and activating the mosaic screen takes ,place 
in vacuo. If preferred, the mesh may be removed 
through an opening in the envelope while ihe 
ï5 latter il kept full of an inert gas fo prevent the 
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ingress of air which may have a deleterious 
effect on the stibide elements. 
In a modification of the above method the mesh 
Instead of being introduced into the envelope as 
above described may be clipped fo the carrier 
prior fo the insertion of the carrier into the en- 
velope, electrostatic force being used as above 
described to produce close contact between the 
mesh and the carrier at the appropriate rime. 
When the formation of the mosaic elements is 
completed the mesh may be withdrawn from the 
envelope through a side tube or the tube may be 
turned over so that the mesh hangs down over 
the signal plate. 
What we claire is: 
1. The process of making a mosaic screen by 
depositing conductive material through a stencil 
onto a carrier, said process comprising the steps 
of, applying an electrostatic difference of poten- 
tial between said carrier and said stencil prior to 
the deposition of said conductive material, de- 
positing said conductive material through said 
stencil onto the exposed surface of said carrier, 
applying an equal high electrostatic potential to 
both said stencil and carrier to mutually repel 
them to release the stencfl from the carrier after 
deposition of said conductive material. 
2. The method of processing an electron dis- 
charge device having therein a carrier and a 
mask mounted adjacent thereto, said method 
comprising the steps of, applying an electrostatic 

difference of potential between said mask and 
said carrier to urge the mask into close contact 
with said carrier during the processing of said 
discharge device, processing said discharge device, 
5 applying an equal high electrical potential to 
both the mask and the carrier to mutually repel 
them to release the mask from the carrier after 
the processing of the discharge levice. 
3. The process of making a mosaic screen by 
10 depositing material onto a carrier through a 
stencfl, said process comprising the steps of, 
applying an electrostatic difference of potential 
between said carrier and said stencfl, depositing 
said material through said stencil onto the ex- 
15 posed surface of said carrier, and separating said 
stencil and carrier. 
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